Seventy four males affected by X linked ocular albinism (XLOA) from 19 pedigrees were examined to assess phenotypic variation and visual prognosis. Nystagmus was present in all cases except one. Best visual acuity ranged from 6/9 to 6/60; 79.7% could see 6/36 or better; most could read N5. Marked iris translucency and foveal hypoplasia were present in all cases. Posterior embryotoxon was present in 30% and dysplastic optic discs were often seen. Pigmentation of the posterior pole was associated with better visual acuity. XLOA is underdiagnosed: almost 20% of cases had been previously diagnosed as having congenital nystagmus until reviewed in this study.
Albinism is the term used to describe a heterogeneous group of inherited disorders characterised by skin hypopigmentation and ocular abnormalities such as reduced visual acuity and nystagmus. It may be divided broadly into two groups': oculocutaneous albinism characterised by hypomelanosis of the hair, skin, and eyes, with autosomal recessive inheritance; and ocular albinism where skin and hair pigmentation appear to be normal. Ocular albinism may occur in an autosomal recessive form (AROA)2 or it may show X linked inheritance34 when it is known as Nettleship-Falls or X linked ocular albinism (XLOA).
The major effects of XLOA are nystagmus, reduced visual acuity, refractive errors, strabismus, iris translucency, fundus hypopigmentation, and -foveal hypoplasia but other ocular abnormalities such as posterior embryotoxon, Axenfeld's anomaly,56 and optic disc hypoplasia7 have also been described. The effects of the XLOA mutation are not confined to the eye: visual evoked potentials (VEPs) show evidence of abnormal neuronal crossing at the optic chiasm8 and skin histology shows the presence of macromelanosomes in affected males and in the majority of female carriers.9 10 XLOA is uncommon, with an estimated frequency of between 1: 50 000" and 1: 150 000. 12 The XLOA gene (OAl) has been mapped to the distal short arm of the X chromosome (Xp22-3)'>'5 and first trimester prenatal diagnosis with linked DNA markers is now technically possible. Parents of affected children and women at risk of having an affected child need accurate and comprehensive information about visual prognosis in the condition. Although single large pedigrees have been reported9'6 ' remain spaced apart.23 This correlates with psychophysical testing in which the acuity deficit in albinism appears to be limited to the central visual field with normal peripheral acuity at eccentricities of 10°C or more. 24 Albino central vision is superior to normal peripheral vision25 consistent with the idea that the central retina of the albino is a spatially magnified (underdeveloped) version of the normal fovea. Foveal hypoplasia is not confined to XLOA. It may also be associated with aniridia,26 Aland Island eye disease,27 and other forms of albinism' and may occur as an isolated anomaly, when it may be sporadic2' or dominantly inherited. 9 Abnormalities of perifoveal vascularisation have been described in albinism7 with retinal vessels located in and streaming across the putative macular area, although in a few cases of oculocutaneous albinism perifoveal vasculature appeared normal with fluorescein angiography.?0 Absence of the foveal avascular zone has also been described in isolated foveal hypoplasia.3' We found an absence of the normal foveal avascular zone in all patients. Large retinal vessels often crossed the putative foveal zone (Fig 6A) , but upper and lower temporal vessels and their branches respected the horizontal raphe.
Other structural abnormalities may affect visual potential in the albino eye. Better visual acuity in this study was associated with more pigmentation of the posterior pole. In all forms ofalbinism reduced visual acuity may broadly be related to the degree ofocular hypopigmentation' although there may be exceptions: a case of oculocutaneous albinism has been reported32 with normal visual acuity (6/6) but where choroidal vessels were clearly seen in the macular zone. Dysplasia of the optic nerve head, which had been previously reported in ocular albinism,7 was often seen in this study and may also compromise vision.
Refractive errors are common in XLOA and, although marked high myopia or hypermetropia do occur, the commonest abnormality is astigmatism. It is not clear whether these high refractive errors are a direct effect of the underlying mutation or whether they reflect a failure of emmetropisation related to the poor acuity in infancy, as reported in other congenital ocular disorders.33 Whatever the cause it is possible that Table 2 ) but XLOA is the most common and should always be considered in the differential diagnosis. The most useful clinical signs of XLOA are nystagmus, seen-i all our patients except one, and marked iris translucency and foveal hypoplasia, seen in all patients. However, none of these signs is diagnostic alone. Marked iris translucency is seen in other types of albinism' and may be seen in normal individuals,'°0 ' and is more common with advancing age.37
In the absence of a family history XLOA may be difficult to distinguish from other causes of nystagmus in infancy on clinical grounds alone, especially in the blond, blue eyed child. Flash VEP may be performed to demonstrate the asymmetrical response to monocular stimulation, enabling distinction of patients with albinism from those with congenital cone dysfunction and idiopathic nystagmus.3" However, a VEP will not distinguish XLOA The authors thank clinicians who referred cases; Professor B Jay, Dr M Jay, Professor G J Johnson for help and advice; M Chiano for help with statistical analysis; and the families for cooperating so willingly in the study.
